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(54) Title: METHOD FOR FABRICATING TRANSPARENT THIN FILM BY USING 
INDIUM TIN OXIDE AND SCREEN DISPLAY DEVICE COMPRISING THE 
TRANSPARENT THIN FILM 



Abstract: 

The present invention relates to a method for fabricating transparent thin film by using 
an Indium Tin Oxide. The transparent thin film is fabricated by the steps of doping a first 
composition containing a plurality of metal/indium thin oxide complex particles and a 
solvent on a substrate, doping a second composition containing metal alkoxide and a 
solvent on the substrate doped by the first composition, and carrying out heat 
processing for the obtained result. The transparent thin film enables to increase the 
shielding effect of the electromagnetic waves by the high conductivity and control the 
transmls8ivity according to the content of silver. Also, the transparent thin film is 
effective for causing hardly any time-variability owing to such an external environment 
as moisture, and improving brightness owing to a decrease of internal reflection. 
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Fig. 1 

(67) What is Claimed is: 

1 . A method for fabricating transparent thin film comprising the steps of: 

doping a first composition containing a plurality of metal/indium thin oxide complex 
particles and a solvent on a substrate; 

doping a second composition containing metal alkoxide and a solvent on the 
substrate doped by the first composition; 

and carrying out heat processing for the obtained result. . 

2. The method for fabricating transparent thin film according to claim 1, wherein said 
metal/indium thin oxide complex particles are fabricated by the steps of: 
compounding an Indium Tin Oxide and a material which is decomposed thermally at 

a low temperature to be extracted in the form of metal; 
and calcining said compound. 

3. The 'method for fabricating transparent thin film according to claim 2, wherein said 
Indium Tin Oxide is fabricated by adding a pH regulating agent to a solvent containing 
Indium' chloride and tin chloride. 

4. The method for fabricating transparent thin film according to claim 2, wherein said 
material which is decomposed thermally at the low temperature to be extracted In the 
form of metal is fabricated by compounding a metal chloride solvent and a precipitator 
solvent. 

5. The method for fabricating transparent thin film according to claim 4, wherein said 
precipitator is a compound selected from a group consisting of carbonic acid, citric acid, 
malleic acid, tartaric acid, lactic acid, and oxalic acid, or natrium, potassium or 
ammonium chloride thereof. 

6. The method for fabricating transparent thin film according to claim 1, wherein said 
metal alkoxide is metal alkoxide of the following chemical formula 1. 

[Chemical formula 1] 
M, (OR) x 

(In the above chemical formula 1, Mi is selected from a group consisting of Si, Ti, Sh, 
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Zr, Al, and In, R is an alkyl group of carbon number 1 to 4, and x is an integer of 3 to 4.) 

7. Screen display device formed with transparent thin film fabricated by the steps of: 
doping a first composition containing a plurality of metal/indium thin oxide complex 

particles and a solvent on a substrate; 
doping a second composition containing metal alkoxide and a solvent on the 

substrate doped by the first composition; 
and carrying out heat processing for the obtained result. 
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3 SAJ 



a gigs oj= *3...£!ffl*« X»*J -ig ; JB2 g^Dil S» go SA1< a^j e= s 

■wets" ^is'&w g^a* ^srtn'.aia»..a ^ohi xij i £sn E5mn; 

.XII 1 S5a.^lHM, g^ Sf^AFPIE- S!;"SQHb » 2 ESSKQ'/SDiS £2 

7hopH .^ej -SJiSRHI. CKt 5§ST £ SJH, 01 i=S E22 WSfS 4=M 2I¥ :^6il ^t!" § 

Al EtW ?1H|;a;J2/LH¥ u^F S^Oij £|*H *|E 2iQ. 



p ES^r ^ai; 3^^S Oil .St? 201 £k 
tSEH ?m 



ara £AI S-XISJ J=g £ 2 /h W^-SSS *|E1 ^CHEEIAI Stfl £|oH J£»g.jfr £3501?^ ^ 
01 ES£! 2!{§-tf»fi(tin doped indium oxide)(OioK '2le. £3 #5i-M( indium* t in oixde: ITOVOIEf 
;4t)0l AJSEIOI':aCF. 3E-IU fFS SA| S» H8»», CHSSN30II fffiF ESS 

0| Qj o^*k M^'OI S^tlOj HQil ^ SOI" Ol^OiXIH SD. 3 (HIS CHti" *H -gJH 
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^M'0\S2.£ *<2o^ ^Af#OI ^m>i! g^foFOj IJ^MOI kWXIH^ 5|2J 

£§h S!B gJH g 7-258862 5:011 = °je i^ifiD £2201 Q Au, Ag, Pt, Cu 

Ni, Pb, Co, Cd, Pd, Rh, Ru E = Sn£J S^S ArMOl 7IXHEI0I SO. SB s§H §?H S 7-258862 2^ 
571 2«s?2 gsiJOII £3« nmxm S7FSI0]. £25 OIHAI- £Ss 2-^2:23 3§5fe ^S°^A1 
01 SS§ 571 2^2101 SSOfl SiCHAI, 2^2 °'0| S7H.- 3^ M2£7|- ^351 SXhfiOl 

«a aoisipraaH 4 sq. ikw. 2^2^ ±if Afgsioiot sei ess t, F 5 saw 
uiuioio. 

2^ 130IE2I- ajs> oi = e e^SI St^SKJl Sum- 4=E 2!Q. HEILi 2^ M30|E= £ 

SfAHl 1 y§2J £££ M2Sr7| SS7I3 ygaf M2$(0ilM 10) ^92- 

tf» ejsei-^s oiwa °4ao E2501 asia a**ioi uhjsjsw so. 

B gfctr 8HlSr7l ?|fcr 2££A1, a g-«2| =3S £25 a 1 ^2r50| ?4=*f 01 

B SfSej TOS-g^l ^2 £22 ^5}# 5tl*l£ SB £AI 8*2|. *||2 fllSSfe 201 




3SO. 

b srers mz. vazsn^s- ^2 ess ajs« 3*js r = »S'-:Sai sxii -tetch 

b jresi^af **.ds» "<«b». diepw sttffe ^2 sa^ 251* oiesra J=2 
;2jgjj»s as* ?is aoi*.s*~e!s zq mm. mtm oisia> a 1 -sohs au«fe-^( 1 £5§ 

gj\ =^.'oj= ^ai; AfSFs ^Xfl OIUAfe °J§ ^2 ^2"5f#g OIEI S«Sra. t>s ^ 40 n 

•C 015, §^ §§S|.--.gSEI S£ ois^o, ef-s SEOilAI SStHEIOI i^S^lii 4 ^ #1% Jill 
5SI0t, .01. If --stjsffc yjgi AH§8^ g}S.£S 2H : Ah.S*HZh 

;oi «i2 tat ci^ 5Afioi ^aas> sis ^ ^n&miy •y-S'-SEoi'Ai ggtBtioi smms 

- 2i= ill BW«GK. 5?l 2J§ 2!SS2f 333fi.-/««|0f- «S : »B«'i T"lf 

«SSQ. pH SaS-^l.S^M pH 2»nV ^AISKJ), 571 pH 'S«a-Sfe pHI S^wd 

4= 2f= ttSKI SSS.^ CHIHW 2E ABW ^ aSDI.. 3 SHUOK^ E^ Sau'.S^roiES' 

• : S ?fSL1|0|e( amn , O nium hydrogen carbonate)M Afg^ h i> 2{Q. 57| SJ§2SS— 5*^5^ si- 
IMS OHHt!" 2E AFSV ^ 2!° 01; n tH JESje! J|S-i.a»-2!B; §<y 2Js Sfe »i.h gisi'AiSV 
4>.S!£0I, 571 ?Aj«og^ JfefH DJ[Q«» 2!£ -AfSB-* HSQ, 3 [fl^°! (f 

57i ws*'sEbM(j ggoiiaoi 2^£g sss..* ■ 2i=. s§(oim •ssisig *rdia 

t SDHOJ goi)=! 89|jU-W 2 eDHOfl S»|£j M<i^l §5!!i SS«I01 -WSttCK 5 S 0 4# 

s^tara, g^aaF-aaw^F&ssfoi « s -a twig noi^asa- 571 s^atttAi^SII 

S.^22j gf?Ofl£..^S.SI JKSm 'StSLL AgNp^MfS 9d€0| CHi?l°S Afcgl '4 2iCK 

4"-7l a'SISS &{*'. qi^iKcitric acid), g?ai2! ^(maleic acid), BE Efe 2( tartaric acid), ">+ 
(lactic acid) ^#32(oxal ic acid)# 4= 2i°01, Sm 0|#°J Lf E M, S- kfSfe 

mtistt 1 * s. xa. ~ " = • 

|Oia SJS ?2 4=d-SH2f fl£ g.BSH.5 lis SWtH Oil S^«1Q. SgOflAI 2J 




§7ISr3(^, g^2| SOI §7^2), ^ 2 ^s £2gg ^5E!71U U\£*i 4^51 ° A|*>CK 



? fJ ^SUM ^2. £25 25s(HI A»«f 4=£ SiH, £22M Q i»5A|?|7l $| 

■vm &p §9171 £S Hl^5 «*I7|0|AI 2^ (anneal ing)AI 3 ArSM 4= £ SQ. 571 2i aga 
S?l7IOilAi AW- 2^ 250. LHAI 500'cOtAI 4'AISr= 2101 UIB^sfi. 250-c U\lw Af 5'Ali ^ 
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. ^cUU2-UUybbcJb 

-Oil- s^J Ohs 0 | o.qil^ o^ji 500-cMD £^ £E0Ui gAIST S^Oil^ &S bj-goi U° gSMI 
££AIIJ g° 300'C 0I3MAI gAISfe SOI U^UfCK 

3^ ■ SIS ^£tffl= H» Stt 5 LHXi 50nm2J g£ g^l OIUAHDIQ. 

?S E2g OI^OiAlAi AI-gmAI S^H pH £g°^SE H£E5 g£J-AIB ^ 

aa. tn-BUi u^e isoihm ««ir « si^g, b essi • °!§ ^ mm mm oisxh 

= E£ S 101 ^ E£Jg *il E22 £21 (HI ° 

go^l Ahgl* 4= a^Dt 01 2! CHI £ ^fflEI E« XII £ CHI E WSf! ^ KO-. S g ^ . gjg 

mm u\^xm stra^ es^ 3&s«mai nt^ei • as ^ *jh-« ois 

Af^l o.OI LHAI 80 SS%^ b^5|uP. # H«S2J 0.01 g^X □ISIS g°(HI^ E22 

M ^ ^01 SgEIXI SGI, 80 S^t ^HH5^ 3^011= 7\2\ gg- ^EHS EICH E2°>- ^3 

g &aeip Atmwm oias-sasoi aa. " ~ ^ 

^3 E22 £2^= eOHM 20 LHAI 99.99 ge* 5*^Kfl, £0HS= B&», «§!• E^ n-^& 
1^ STSSB AfgoHJ- A^ gEOil CO-EJ- S?lgOH2l- IE AfSIf 4 SiCK 

6K7|.^S 01 21 (HIE gECHI [Q-EI-. g^H ^OtOflA! yei »ag ^F*j°i g^hlM Qi^ 5 

^ h * E SO. W!M 1CH, *^AI?IPI ^I^H S^. tt?ai A|a^^ E~ Ail! S3 

DIHAK E^ 9| asp 4^AI?|7I ^loH #EI01I^E1|S >>AL OBI 4^AL (Hl^AI ^AL 
jsi^e2^2J o b|£iQlM 5t,^ 4= E Si^W, DIMS it^- 3 AFg^ ^Qil CLJ-Bf 

&-7I xii i. EEof-^ zgmm ?\bq\\ s^tm e^- ^ a- a^ois a a, 

0IGHA1, n 1 5^101 EiES 35tHDl 7HJ .1 5KIS*# OlOjAi, a*l 3H°|OI ?I5M 

22uWr^Aj?|J2, a 1 ?|§KM, AU t MH^OI -^I50|| XII 2 5^11 £5 

01 a 2 I^fH ^. ^AKDIE a SOHB'SSI&Q. 

1] 

Mi (OR), 

Sf*W- 1 0il Ai , Mi ° SL fi- s Sn, Zr, Al S In^S DWMa SMAI-flBjEIS ^l ^ 

:^^. [ LHAI 4HJ SB7|0Ij2; 3- LHAI 4BJ §4=S0 

sdhs^ m&m, msm, n-^&i2i- ,s.oh, i e^ oi#°j ^ swm m^v $ 

aLiK 

aa. £?\ £25 2^21 1 5'smoiiai a^ es^ s^ss- oimiK se Afgi- ■>= aa. 

:^?^a 2 oi 5^MS ^AmiEHj sac, ■a6fjiHBS-i+* cm 

"s-" 4- ..e ac.K 

oich A), si 2 iagoi y\Bm. 32*101 i 3S°>- sioii: ei 2 agsts ssti-a. sgg =^ 

§i a 2 SSff 'AtSSf 3^. .01 32 §§WI [DSrjffl 2 i SMWI StJ-QO) 

M-^ &gOII 0HM^! i ^271- S«EI-H 01 DHMq^ ^2 LHS 01=01 El El 

Ol^oi S^AtOIE2f Sfe^lSAI 2 SDSJOilE 01=01 SQ. 
?II3S=! ^s; ESS Bi^S SI I 3§.^2L 01 X|| 1 3g5f ^og 2 31|2j- a^W-g 

•^2--flL U^' M 2 sasioi nas-:Anf« ^ e an. si 2 agsr 9101 si 2 3.2mm 

OlgohCfl fi^OI ^.SEIE^ 5 S.MAI ^'OILfe U&AhSs 0^ ^E 2JP~ 

PI gT= ESS H«{-= ^Ef S^dSh E^ MEI-ZLOf PilEyOI IB^ S2f ^= SfS £AI Sfl 

. : ;0l*f S a"S2l dl-BSIt]- ^AIMI 5! UI2WIM 7IXH^Q. ZIHU S^|*f 4'AIOII S blUOfl^ g 

urefsjst g ^Aioas s s asoi zwm ^aioikhi *fgEi^ 2= oh_iq. 

(^AlOfl 1) 

Stl-SJS 4^SH(lnCl, • 4H : 0) iOgRi Sfl 54} 5^SH(SnCl- ; 5H-0) 1.31g# 50O«{2J $^(HI §«HSH2, 
,0I7I(HI 4M aSLIDI- * 200/nfg §7|SraEf. 3- SM ^ ^<ysH0| SSE|0)-««Eia o CH; g 

AgNO, Q,53g* £^ 25m£0fl M°} ?S §si|jjf ^Sd- UEM 2^aM(Na,C i H 5 0- • 2H-0) 0:91g# 25mi!0il ^ 

■»i jjm f s $tp$m\- ?a si aasw s^hco 22*!- § voo-couai 2ai^ s^sim = sAh 
as mm dis». ^ a - ss dsn disah sap. 

SI5S = 31 ?S d+SH DISiAl- 2.1gS W&m 20g, (HI EM 67. 9g a n-^ei IOg2J 
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i 

&m 30g, 50g, n-^E.^ I2g SI £4^ 4s£J 2tJ gDH2|- ^"oKO, OP I Oil Btt 0.6g SI 

(AgNOJ 0.04?gl §7loHl ££0i|A1 ° c 24AI2J iSBf-SKM X1I 2 5£-l(E5 0 -* BE* StJ")^ SUISI21 

Q. 

HH5*ffll AflSS SEI SHym ^ 9brpm£S m&t&M £5°-^ Ag 50cc <=>E| EHy^J aa ^ 
El 2f I50rpm£5 #6AISQ-. HBIHUA1 E5 0 -^ B# 60cc £5°-^ A2h ^S25 

aa-. n* zisskm liny is sei 200xs sxiai?iu 30gzt ±smo\ E2S SSSI- 

.2Q, 

(a aim 2) 

aa« nua 240x01 ai 2# asmae 4^1 a am 121- sa«w abkm ess. ^ 
a 

(tfAin 3) 

AgNOi l.33g# ^ 25m£CHI £2 :?3# LfMB 2^M(Na,C i H 5 0r • 2H-0) 2.3g* 25mi!(HI ^3 

g^lh S«tK)| ^3£»- g§ 3= H12ISKQS 4'AIBII 22h SBSMI ^Al^fOI ¥S £ 

22 SSmaQ. 

(tiAIH 4) 

AgNO, 2.86gl £4> 25m£0j] ^3 £g goH^j. ^g/,h 2^H(Na 4 QH 5 0 r ■ 2H.Q) 4.8tg# 25m*(HI ^ 

3 g^ffl sttfioi ^s*+. ^a as aa aa«m= .a am 2a shsf7il sab km 

■.jess: 

(^AIM 5) 

AgW 6.44g^ £^ *25nJ0|. g?t!2|- q?g# UM» 2^aH(Na,tH 5 Ct • 2H.-Q) 11 . 14gM '25nJ01 ^ 

3 §7^11 § 0 -^ £t^K)l ^3£> 3^ 21* ^l£lo}H= SAIM. 22hSfitfOT ; tfA»K)l ^2 

(dlRWIlj 

. S»2!S 4^1^(lnCU ■ 4H:0) 4Qg2h .S»?*l 5^S»(ShCU - 5H,0) 1.31 sw £^CH| Sflftffi, 

:a7in 4M saubi: *-2Qfcj»;fi;2»Ha£h '3-.aitt.aB s^^^aoi- sBfl.bi£*fsasi'sca-, « 

°>h ^ ^^11 All^olSQ. 'flW £!§ ^ -^iBlii .■ 32^ •■«, . 700X0HA1 2AIZ!" 
SH3I ^ 4W OIHXH.^SiQ. . . .. 

"^sj im 2!s DlBin 2*/ig» ■ «'e«-.26g, Wl&a 67.9g S n-^i iaa2|;' ; S4J- SOHffli M^AI?j 
SI 1 2S-M(Ei^ & MZotZLLt. .■ EflMEHHIS ■ fi'SMtf E|9J0|M(tetta8thyf orthosi I icate) 

4".5g» 30g, WLm 50g; nK*B» -12g. S!:.^4='4g2| SW^SOHa S4B.B; Ol^lOfl il.^-0.Bg Si 

"3ti£(AgNQa) 0.047gM g^fem SSOilAJ 2f 24AI2J- BSf HSJ^tOI XI 2 ZE^M(.E5 0 ^ BEF-SWfi ^ 

?W5*CT A-fl.§£! SEI n-W 2f 90rpmSS -fflatfiaAI. &7\ SS^-Aa 506c-;«U SE|- SHtf^j »g ^ 
:EM. 2f I50rpm^^ ^AI^CK HEIJILhAi, BM- 60cc . SH . fSt . SStt E^5F 

3^ 2^1-01 IHy 53 -§£a 200*c^ °A|AI?|H '3CWZF ±S&\€H ^S' ESS ■■^s» , «a» 

(UISWI 2) 

Sl m\ uEKHaD. £Ett ^swrsjtt- «m ^^5^1 *(Aioii":i.a-..Hiaoo':i2i *g:Ea 

a 6o*c ion 24Aizr"sa , ssi*! : ^; sa Tcitse ^stra n ^i^e sri 5 ichi .li-ekh sd. 
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m?y%m im aurai zmws g2Y?i uEHrfD. oi= 3M ^ mm a^khi ^ 

SCfe XISSKN °]*J- JW H±?\ □ a g*p# DISS W « HQ. 

01 AIM 1 LHXI 5WIAi^ SSEOilAI iSi' filAIW 4= H£H^ &W3| UWgOILJ ^SE^ 

^3 "►sjg eg*.- ^ aSLh UI12M I LHXI 20Ui^ 52 g?KHI CUEf 73*01 V 

)HI S?ISK» *S ££01! AI ±gm gAIV ^ SW*! LH^gOlU ^§£?h i?8 £32 

MZtDl tJlD^ 2M ST ^ 21D. £AI0!j 2 LH XI 51 dliSo^ £01 2f 5 SXWtfAIOI 3)331- 

A| = T^^CMl 3- S£U 3 01#0{|A|= Ai^OI SWfe 511 » 4* HQ. 

§3 » S3 »*2| S3, AIM 101 UlIHOfl 1 0il HIS KM S3 73*01 ^£°g 4*01 2|* 2 

*oi m& 2# m $ lh^oi 211 wmv ^ acK 

£ 1011 AIDfl 3°J ^\mm 21 UE^Q, £ 1011A1 

01 10OCT S= 2£ 3 8EIWAI U-£J^o^ Qj o^Qi o»CHU7l MS°! ^§SD. 01 El* 

Wfe tfAIM 2SJ 3^ 173x1 «EISSf2| sl£S US* ilxlofOl Q\M S 2011 
UEKLQ. 





*»5F£(a, b) 


as* 




?l£(ft) 


sasjoi as 521(0 


283; 298 


626 


218/212/199- 


30.1 




280, 293. 


626 


218/212/199 


29.8 


52] 2011 Ai 53 IB 
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£ 2E1.12HHIAI 38301 as 23<1-)MAI2l.-*|£:7h £g 23S\S8.W« ami- ggjj.uj: 52!(2)S 
Ch H£7I- 301 SIS £€H0ilA1 ^ S>§ 521(3)01 521 llf SH*£ "«'£» 3£>ii mS 2 

521 1MD ££ 2£^ £0h ?|£ MPha& 22S=»-4S -SID/ 0I2£ SOS'S- 

■afeiaf.ssi .30SWA121 ffA^rsssw ■ss-'sassei sawiM eAtficj- □ «so-ai ^isiots- 212 

S ^S&Q. 3E1H £ 1WIA1 aH^Ol ^AIH-2] Bute 1 : S^OflAi ^4^1- 3^ ^OiLh^ 2# . » ^ a 
^a.5}2|. ^e c i!D. OI^ .S 3HAI 4 -2i^EHL v ^ Aij.^SM °>^71 ?foH 5jAh= 

S=^ : §?fA|?10^h^ 21H^^E1 BUS S^QIlAi □ ^4?t^# .» 4: HP-. 

n-" ^ si^ saa n^v ^ an/ 01 *s'£aa -ajse 21^ -Bawf^tt 3 

.A! ^t^h an, LH¥ fflAI- ^50il 2|& "*S «tf .S2Ph HQ. 

1 

9ie.^oii ^-eii^ ^§^a oiiiAj- si goHmstTol- i 1 5^## se^ohi; 

itmfe XII 5 ^ . 

Xil 1 «HM. aOiAL 4^1 S^ : -3M .'tfSW 01HAF- 3s ^ .*if-S»jtt ' SEOIIAI 

^i^M ^F55^ .s«2-s »sae 23 a 5 are. 

3 

^1 2 ^Oil aCHAi °J§ ^ ^Ahthm^ 3§S2h ^Si.H^fz s^Oil P H 5gXH S ^^hohOI 
^I5£l^ 23 X1I5 

Xil 2 S-CHI aOlAi ^1 ^ g£0ilAi IS^HEIOI S^25 US §2X11 

m ^t^fOt Xi|5£1^ 23 X1l5:Sa . 

a. 4 ^chi -aoi-Ai, 4^1 ga^ &^i:*, .saa^ e^eh^ .Bte.>y--a: oi^ch 

a 5011 Ai fl^ltl^ tl^l 0IMHJ UMM, ii SHhS3 X1I5 . 
6 

n 1 ttN SiCHA-i, ^M01E~ 12| OTAWIEei HI5 BB . 
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M,(OR) 

*m±\ 1 CHI Ai , M t s SL Ti, Sn, Zr, Al S InSS OI^CHS 501IA1 ^ E -^£l~ £9| R£ e* 

^4^ 1 LHXI 42|. SIMOIIL x= 3 LHXI 4SJ 

715 #oii ^ ■ gig ^ tmm disw a gone stwe n i esshi; 

X0££! ^1^01 -SH 3EAI 





ICO- - 


a* 


90 f 




80 - 






4- 


70 - 




60. - 
GO - 



380 480 £80 680 750 



6-6 



